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The authors studied the relationship between passive 
smoking and pulmonary function of 571 children in Shanghai, People's 
Republic of China. The children studied ranged in age from 8 to 
16 years. Questionnaires were completed by the children's parents, 
and lung function tests were administered to the children. Paternal 
smoking status during the child's lifetime was linearly related to : 
a decrease in the percent predicted values of FEV1.0, MMEF, and 
FEF62.5-87.9 in all subjects; in school girls, paternal smoking 
accounted for 0.5 percent, 1.2 percent, and 1.6 percent of the 
total variation for these lung function parameters respectively. 
The trend was reportedly less marked in boys. Other environmental 
factors considered in this study included educational level of the 
father, the use of coal or gas for cooking, and the presence of 
patients with chronic respiratory diseases in the family. These 
other factors reportedly had "no important role on the children's 
pulmonary function." 
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Abstract: We report the findings of a cross-sectional study of the 
relationship between passive smoking and pulmonary function of 
children in Shanghai, People's Republic of China. The 571 study 
subjects included 303 males and 268 females, ranging in age from I 
to 16 years, from a primary school and a secondary school at Xu-Hui 
District. Lung fraction tests were performed at the schools, and 
questionnaires were completed by parents. The father's cigarette 
smoking status during child's lifetime was hncarty related to a * 
decrease in the per cent predicted values of FEV,*, MMEF and * 


fa total subjects; in schoot-firis, father's smoking status 
/accounted for 0J per cent, 1.2 per cent, and 1.6 per cent of the total 
^variation, respectively; the trend was less (marked in, boys. Other 
environmental factors considered in thifoudy. U., e d ucat io n al level 
of the father, the use of coal'or gas v For cooking, the presence of 
patienU with chronic respiratory diseases in the family, etc., did not 
aeem to have any Important role on the children's pulmonary 
fraction. (Am J Public Health 1986; 76:515-518.) 


Introduction 

It has been suggested that the smoking habits of indi¬ 
viduals in a household adversely affect the health of non¬ 
smoking family members through exposure to tobacco com¬ 
bustion products in the indoor environment. 1 * 2 Sidestream 
gmoke, which rises from the burning end of the cigarette and 
produces approximately 70 per cent of the air pollution due 
to tobacco smoke in a room, contains even greater concen¬ 
tration of some toxic compounds than mainstream smoke 
exhaled by smokers.* - * Children of smoking parents have 
been observed to have reduced pulmonary function.* -10 A 
dose-response relationship has been found in some stud¬ 
ies,*" 4 but other studies failed to find an association between 
children's pulmonary function and the smoking habits of their 
parents. 11 * 14 Methodological and data processing differences 
may be responsible for these conflicting results. 

We report the findings of a cross-sectional investigation 
in Shanghai using stepwise regression and other methods in 
data analysis. 

Methods 

Subjects 

A total of 571 children (303 males and 268 females) 8 to 16 
years of age from a primary school and a middle school at 
Xu-Hui District in Shanghai participated in this cross-sectional 
study in June 1984. The residential area of sample selection is 
so small that it is reasonable to consider the level of outdoor 
urban air pollution to be the same for all residents.* 

P uhaocary Function Tot 

Lung function tests of the children were performed at 
schools using two 8-liter water-filled recording spirometers. The 
children did not wear nose chps, and the tests were performed 
in a sitting position. Good understanding and cooperation were 
usually obtained. Each child was tested until three acceptable 
curves were obtained. The two best forced vital capacity's 


*Tbc anaual average medium of SO*. NO*. Fb. and P la the XdkHuJ 
District are 0.07,0 02.0 000428, tad 0.24 respectively. Tbe maxima m 
I9S4 were 059.0.09.0.00907 and 0.40 ngNs*. 
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(FVCs) of the three accepuble curves should not vary by more 
than ± 10 per cent in reading or ± 100 ml, whichever is greater. 
Tbe single best curve, which has maximal forced expiratory 
volume in one second (FEV, o), was used in the analysis. FVC, 
FEV,*, maximal midexpiratory flow (MMEF), and forced 
expiratory flow from 62.5 per cent to 75.5 per cent of FVC 
(FEFttj^r 5%) were read from this best tracing. Values were 
corrected to body temperamre and pressure saturated with 
water vapor (BTPS). Each child was free from any cough, cold, 
or sore throat at the time of testings. Standing height, weight, 
and chest measurement (CM) by the end of expiration were 
measured at tbe same time. 

Qeatioeniir* Administration 

The children's parents completed a questionnaire pro¬ 
viding information on their smoking habits and those of other 
household members over the child's lifetime, on demograph¬ 
ic characteristics, medical hi stop', the use of coafor gas for 
cooking, average household residential area per capita, and 
father's education. 

Smoking habits of the children were obtained from 
another questionnaire, completed in the classroom and re¬ 
turned to the investigator at once. Children who reported 
smoking one or more cigarettes per week were rare and were 
excluded from analysis, as were children with a history of 
asthma or congenital heart disease. 

Data Aaalytia 

Stepwise regression analysis was applied to a model 
including 12 terms, spelled out in the Appendix. Spirometric 
indexes (FVC, FEV,.o, MMEF, and FEF«j.s-r75w) were 
analyzed separately for male and female. F value to enter and 
remove was fixed to the level of a « 0.05. Appropriate 
transformations and a parametric test of normality™ for the 
original data of spirometric indexes were done (dau available 
on request to author). 

Results 

Table 1 displays the results of the stepwise analysis. The 
transformed FVC is closely related to age, standing height 
and chest measurement in males, and with standing height 
and chest measurement in female, accounting for 79 per cent 
and 68 per cent of the total variation, respectively; there are 
no associations with any environmental factors in either sex 
at the level of the fixed F value chosen in advance. Because 
flow depends on volume, 1 * and because the relationship 
between father's smoking status and the FVC of children did 
not reach the 0.05 level, the dau were also controlled for 
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FVC when the three other spirometric indexes were analyzed 
in order to compensate for differences in lung size. 

Table 2 shows the results of the transformed FEV,*, 
MMEF, and FEF^ 3 - 47 . 5 * regressions for males. In addition 
lo the physical characteristics and FVC, father's smoking 
quantity (dgarettes/day x years) during the children'sJife- 
time accounted for 0.1 per cent, 
of the total variation scparatelji^JEjM^, w _ .„ 
tal fectors did. not sh^iSg^crof effects'.on boys*Jung 
function. The trend was mor^marked in females. For a girl 
aged 12 years, of average 

atw rEF42j^7.jt weTf^I, 

*titer/sec if the father 
during the giri*s lifetime, 
liter/sec if he did not tmoki 

fenned FEFejSrJ per cent of 

In order to compare and clarify the results, the per cent 
of predicted values of FEV , 0 , MMEF, and FEF« . 5^7 j pm emu 
of the two sexes were calculated. The prediction equations 
for lung function of each sex were derived from the data of 
the total survey population. From these equations, the 
proportion of the total variation, which is explained by age, 
height; weight, chest measurement and FVC, is determined. 
The regressions for the per cent of predicted values of 
FEV i.o, MMEF, and FEF *2 5 ^ 73 * plotted as functions of 
father's smoking quantity in child's lifetime are shown in 
Figure 1. The slope of the Lines are not the same. The lines 
of FEFt 23 -« 7 . 9 * decrease more rapidly than the others. 

The average residential area per capita was 5.3 m 2 for 
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nonsmoking father families and 5.1 m 2 for smoking father 
families; the average number of persons per family was 4.2. 

Discussion 

Two earlier findings reported by Tager and his asso^k 
alts 4 and by Weize and his egjjjprkers 7 have shown results 
similar to ours; the greater th^Sumber of smokers at home, 
the lower the MMEF value of the child, although these 
studies lacked quantitative estimates of lifetime passive 
smoke exposure. In another study, Hasselblat* found a 
significant correlation between the amount smoked by the 
mother and FEVqts value of her child, but the amount 
smoked by father was not related to the child's pulmonary 
function test. The authors felt that smoking information of the 
mother might be more accurate than that of the father and that 
the mother might spend more time with her child . 4 In 
Shanghai, cigarette smoking is very rare among young 
women in general, and no mothers in our study reported that 
they smoked. Other household smokers could be sources of 
passive smoking but there were very few identified in our 
study. The smoking rate of other persons in families was 6.0 
per cent, while the father's smoking rate was 39.2 per cent. 

The hazardous effect of cigarette smelting on the teafth 
of . passive smokers dependr^ r 5^ctf ; tluf numoerflof 
cigarettes smoked in the fanuljerbut also on ventilation and 
the volume of enclosed space . 7 Because living space in the 
urban area of Shanghai is so small, the actual amount of 
indoor exposure to children may be substantially greater than 
in many other areas of the world. Although exposure may 
have been more intense, its effect could not be measured 
because virtually all children lived in crowded quarters. It has 
been reported that the ventilation rates in warm areas of the 
US are higher and the smoke may be more easily diluted by 
the air than in generally colder areas . 12 This was another 
modifying factor that we were unable to measure. 

Determination of the rate at which air flows out of the hir^s 
during FVC provides important information about the resist¬ 
ance to airflow during forced expiration . 17 Ch^esults showyd 
an obstructive pattern 14 and suggested t^lnposive to xtga- 
rette smoking may have mote obstructive than restrictive eff^ 
00 the lungs as Tager, tt el? and Weiss tt ai , 4 have repotted. 

Our data show that the effect of passive smoking is 
greater in schoolgirls than in boys. Schoolboys may spend 
more time outdoors than schoolgirls, and thus be less 
exposed to indoor smoking. 

There were no important effects on the lung function cfc 
children of the other environmental factors considered in oaf 
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EFFECT OF PASSIVE SMOKING ON CHILDREN 



Coding value 0 1 2 3 450 1 2 3 4 5 

Cig./day x years 0 <50 50- 100- 150-200-0 <50 50* 100- 150- 200- 


Total Female 

FIGURE 1— h+rmrm EMrfFMkr SmnVmj m Lm* Tmcbm DMm 


study! The slight difference of per cent predicted values of 
FEV, o, MMEF, and FEF tt .j-r »% among different groups of 
girls classified according to father's educational level may 
denote that tbe smoking rate was lower for men with 
university level education (27.9 per cent) than those with 
secondary or primary schooling (44.7 per cent and 57.1 per 
cent, respectively). When we adjusted for father's education;^ 
the effects of passive smoking were stffl evident. 

Several studies have reported that using coal for cooking 
n more harmful to children's health than using gas. tf In this 
survey, only a small number of households (14.5 per cm; 


used the coal-fueled stove a? home, and the influence of cosf 
could nof be detected. 


It has also been suggested that the presence of respiratory 
symptoms in children is not only associated with parental 
smoking, but also with respiratory symptoms among par¬ 


ents. 14 - 30 In our study, the presence of patients with chrome 
mpcaioiVdiseaics in the family did not affect the lung ftmcdBt 
of children: 


It has been reported that tobacco smoke can be a 
significant'source of atmospheric pollution in eocloscdnr- 
tt*. w This cras-sectkmaf survey offen new evidence^lBat 
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jbvc smoking may constitute a real threat to the beahb of 
ny urban children. Passive smoking is notfbn$associated 
' the 

bthj^te^vesptm^ 

^ os in children. 1 Coocem for the beahh of 
<r could be a stro^^fecimtive to 
smoking parentt to quit and oonsmokert not to 1 
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a Emoting quantity of tiw tathar during tha ohfttfi Matirna (naar. 846, 
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SO, 100- oigaratiaaUay x yaart: 57,150-Ogrataa^day x yaan: ia 
200- Ogaratiaa^ay x yaars: 33) 

7. Smoking status of othar individuate in tha tvnly (no: 536, yaa: 33) 

O Oaa coal lor cookxng (no: 4S6, yaa: S3) 
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Intensive Course Offered in Pediatric Nutrition 
dune 2-6,1966 
November 10-14,1986 

Course focuses on newer knowledge of nutrition as it relates to practical aspect! of care of infants 
and children. Review of breast- and bottle-feeding focuses on current trends, composition of milks, 
protective aspects, foreign substances and composition and indications for special formulas. Recom¬ 
mendations for feeding normal and handicapped infants and children are presented. Other topics 
regularly included are vitamins, trace minerals, nutritional anemias, hyperlipidemias, malabsorption, 
diabetes mellitus, nutrition and dental health, and nutrition of the pregnant adolescent. 

Accreditation: American Dietetic Association (ADA), 33 hours; Category ] of the Physician's 
Recognition Award of the AMA, 33 hours; American Academy of Family Physicians (AAFP), 33 
prescribed hours; American Nurses* Association and National Association of Pediatric Nurse 
Associates and Practitioners, 39 hours. 

For more information, contact: 

Samuel J. Fomon, MD 
Department of Pediatrics 
University of Iowa Hospitals 
Iowa City, 1A 52242 
Telephone: 319/356-1831 or 319/351-2651 
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